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definite number of wuter-spouts, some of thcni uuusually Inrgc. There were 
eighteen in the irnrnedintc vicinity of the rwsel, and two cnnie So Close that it 
+,tru necessury to chnngc the courw in order to escape them. T l ~ c  spoutu wore 
,hortly after swept nwny by a whirlwind. 

a a p t .  R. B. Quick, of the 8. s. ‘‘ Eureka,” reports liaviug ob- 
served a large mater-spout on the 32i1, in  K. 31O 321, W. 7 9 O  10’ 

VERIPLCATLONS. 

rrhe predictions for December, 1886, wore made by 2d Lieu- 
telltnnt John 0. W:ilslic?, S i g ~ i d  Corps, U. 8. Army, Assistant, 
nlld were verified by 2d Lieutcu;mt Frank Greeuo, Signal 
Oorps, Us S. Army, AusistHnt. 

rrhe dct;iilecl coinp:~risou of the tri-daily indic;~tions for De- 
,Amber, 1886, with the telegmphic reports of‘ the twentg- 
fbur hours for \vliicIi the indications wero prepared, sliows the 
general :krer;rge percentage of verific:~tions to be 68.80. The 
pcrce~itages for the diff’erent elcinerits :we : Wentlier, 71.21 ; 
wind, 60.12; teinperature, UG.47. B,V states, etc., t h e  per- 
oolltnges are : I h r  Maine, 07.07 ; New Hiimpshire, 69.49 ; Ver- 

necticWt, 65.38; Now York, 72.85 ; I’euusylvania, 69.84 ; Now 
Jersey, 70.94; Delawaro, GY.14; Mnryhnd, 73.41 ; Dist,rict of 
Columbia, 71.51 ; Virginia, 72.74; North Carolina, 74.30; Soutli 
a2broliiiii,. 72.80; Georgia, 74.76 ; Florida, 70.00 ; Ali~bainii, 
66-69; Misvissippi, 65.G5; Loiiit4;ina, G5.91; Tcxas, 64.78; Ar- 
k;\US%Y, 63.78 ; Teiinessee, 64.95 ; Kentucky, 67.04; Ohio, 74.35.; 
west Virginia, 67.87; Indii~nn, 71.90; Illinois, 72.77 ; Miclii- 
g a , ~ ~ ,  71.99 ; Wisconsin, G8.05; Miiiiiesota, 65.65; IOWII, 68.71; 
Sa.nsas,  G4.84; Nebraska, GO.% ; Missouri, 72.68 ; Color;iclo, 
65.34; east Dakota, (37.83. 

There mere three oiniasions to predict, out of !),951, or 0.03 
l!er writ. Of t,lie 9,948 predictioiiv tliut Iiave been niade, 
1?193,  or 11/39 per ceut., two cmixiderccl t.0 have entirely fililed; 
e lg l l t  Iiuutlred arid thirty, or 8.34 per oeut., were olio-lburtli 
\-orifled; 1,892,or 19.02 j)cr cent,, were one-h:df rerified ; 1,715, 
ol- 1724 per ceut., wcro tliree-fourths verified ; 4,318, or 43.41 
lper cent., were fully rsrified, SO far as  can be ascert:rined from 
%}le tri-daily reports. 

gelow are given for tlie Pacific coast the percentages 01 
iudicittiotis verified for November, 1886 ; this (lata was re. 
ceived too lute for publication in tlic Norember REVIEW. TIM 
p-eclictio~is were made by 3d Lieutenant W. A. Glassford, Sig 
n ; ~ l  Corps, U. S. Army, Assistatit; they were verified by 2d 
&ieuteIii%Iit Prauk Qreene, Signal Corps, U. S. Army, Assist, 
ant.. Tho pcrcontitgcs for the diff’ereiit difitricts are : Wash 
ingt011 Territory, 62.79 ; Oregon, 68.08; uortlierii California 
78.37 ; soothcni Ca.1 iforilia, 86.01, 

(St 11 0011). 

INDICATIONS. 

I I 1 t > ~ t ,  G0.60 ; AfaSsi\CliUSCttS, 67.53; li.liot10 I ~ l ~ l t l ,  67.98 ; Con- 

CAUTIONARY STGNALS. 
Of t l i ~  tot:al liulnbor of SigIiidS orclured during December 

1886 ,  it wa8 practical to determine tlic verifications of one hnu 
drat aud seventy-one ; of tliose, eighty-oight, or 51.46 per cent. 
mere fully verified both ;is to direction ;~iid velocity. Nurnbci 
of signals ordered for nortlieast winds, thirty-sewn ; verifiei 
b o t h  HB to direction a y l  velocity, seveiiteen, or 4G.95 per cent. 
Niiinber of Rignnlv ordored for southwest minds, twenty 
verified both ;cs to direction :uicl velocity, one, or 5.00 pel 
ee l i t . ;  verified as to velocity only, one, or 5.00 p(?r ceiit 
Nuniber of signals ortloretl for northwest winds, ninety j veri 
fiecl both as to direction : ~ 1 i d  velocihy, sixty-one, or 67.78 pa1 
cent . ;  verifietl :is to relocity oidy, three, or 3.33 per cent 
Number of siguals ordered for minds without regard to clirec 
t i o i i ,  tweIit~’-fOUr; verified, nine, or 37.60 per cent. Number 0 
-sigiids ordered late, i .  e., after the verifying velocity had begun 
four, or 2.34 per cent. 

I n  thirty-nine instances minds more reported which woulc 
have justified the display of cautiona,ry signals, but for whicl 
no signals mere ordered, and in twelve instances minds whiel 
would Iiclvu justified the display of on-shoro Rignals, but To: 
-which 110 signals were ordered. 

I n  :iddition to t.lie above, four hundred aud twenty-seveu sig 

ids m0ra ordered at disphy fitiitions, the verifiwtious of which 
t w w  impracticable to determine. 

COLD- WAVE SIGNALS. 
Tot:tl number of cold-wave signals ordered, t h e  verification8 

If which were deterrniiied, wa,s three liunilred and fourteen; 
rerif~otl, two Iiundrctl and eight, or 66.24 per cent. Seventy- 
;even signals were orclerod, tlie vsrificntious of which i t  was 
mpractica,ble to determine. In additiou to tlie above, in four 
iuiidred :111d iiiiiety instauces, the  signal^ ordered at the regu- 
ar stations were repeated by tlie observers to toiviis in tlieir 
ricinity. Tlie veri ficiitions of these i t  mas inil)racticnble to 
let,enniiie. 

RAILWAY WEATHER SIGNALS. 
I?. H. Mell, Jr., director of the “Alnb,:ma Weathor Stm~ice,” 

n tlie report tor Decoinber, 1886, states : 
The verification of predictions for the whole aren was 96 per cent. for 

cin wrnture, and 87 per cent. for wenthcr. 
Tfe following corporations comprise this s stem : Sonth und North ; hlont 

;omcry and Mobile ; Mobile nnd Girnrd * Zeorgia Pncific ; East Tennessee, 
Jirgiiiin nnd Georgia system in Aliibninu; kempliis nnd Clinrleston; Columbus 
ind Western ; Atlnntn nnd West Point. of Georgia; Norllicaqtern of Georgia ; 
Xestcrn niid Atlantic; I h t  Tenncssce, Vir iniu and Gcor iu system in  
ieorgin ; Montgomery nnd Eiifniila ; Pensacoft niid Seliiiu ; k n s n c o l a  and 
itlantic ; the cities of .hIilledgeville, Georgia, nnd ‘Ihlludebqr, Alnbanin. 

The following is froiii tile “ Bulletin of tlio Now England 
fleteoroIogic:i,l Society ” for December, 1886 : 

I’erificntioii of‘ wcut.lier signiilx tit Ncw Haven wus 68 per cciit.. for teinpera- 
lire, 84 for wcntlicr; nt six stntions rcpnrting tn the Sigrid Oftice in Boston, 
18 for temperature, 71 fof wcntlicr. 

SUNSET PREDICTIONS. 
The cliaracteristics of tlie sky, as iudibative of fair or foul 

,veatJier for tliu succeecliug twenty-four hours, liwe beon ob- 
wrvetl at  d l  Signal Service sttitioiis. lieports from one Iiun- 
Ired arid fifty-nitie stations sliow 4,922 observatioiis to have 
xeti m:tde, ol’ wliicli six were reported doubtfiil ; of the 
.ernainder, 4,916, there were 4,376, or 8!).0 per cent., followed 

STATE WEATHER SERVICES. 
The Sollomiug is ;i.ii extract froin tlie Docenibcr, 1886, report 

if tlie “A1abain:i We:itlier Service,” 1’. €3. Mell, jr., of tile 
&gricultural m d  Mecliniiical College, Auburu, director : 

The most rcrnnrkable fenturc of tlie month wu9 tlie licavy precipitution of 
3liOW o\‘cr d l  parts of the HtntC on thc Sd to 6th. l‘hroughout north Alnbama 
17 to 20 inches of snow fell betwcen tlic moriiiiig of the :%d and the evening of 
6th. In middle Alnhmn 12 to I6  iiiches wcrc reported during the sntne period ; 
snd in sonth Alnbnma ns inrich ns 12 inches were reported from several stations. 
This fiill of snow is unusually heavy for this clinintc, nnd in some scctiotls wus 
the cnusc of mnrlwd comincnt, bccuuw such a sight liud never been witnessed 
Iieforc, evpccidly in the estrcnic southern art  of’ tlic stnte. 

‘1‘11~ cold \vwes tlint wcrc predicted by %e Chief Signnl Officer 011 tlle Ist ,  
17tl1, 24tl1, 20tl1, and :;1st were verified with satisfnctory nccurclcy. 
of note tlint the frcquciicy of tlicse cold waves over the stntc during the monti  
Iins reduced the uwrn c tcmpernture 7 O . 2  below tlic normnl, giving quite a 
co!? minter niontli fi)r flubunin. 

I here was 11 dcficicncy of precipitntion unioiinting to 1.88 inchcs. 
Sumvial y. 

~Icrrri tcinperutiire, 43’ ; Iiigliest temperntnre, ?Go, at Moiint ~Villiiig, 011 the 
12th ; lowest tcuipcraturc O0, a t  I’irlley Hcud, on tho 7th.  run e of tcm em 
lure, 760 ; grentest iiionthiy rnnge of temperntiire, G ~ O ,  nt >iolin&villing ; ?em, 
innnthly mngc of k i n  )erfiture, SOo, at 08wichce ; nienn dnily rnnge, 1 3 O . 4  ; 
grentcut daily rnnge o? tcnipcraturc, 4G0, nt Eufnula, on the 2‘Ld ; lcaqt daily 
rnngc of tcmperntnrct, O0, ut Iiviiigston, on tlie 6tl1, Newton. on the 10th. and 

3y tile eapectetl weather. 

I t  is wort11 

‘Yascnloosn, on thc 1st. 
N e n u  depth of rainfall, 2.97 inches ; mean daily raiiifidl, O.ODG * greatest 

dcptli of monthly rninfnll, G.20 illcllcs, at Newton j lewt depth o! niontlily 
rainfall. 0.27 inch, nt llerinuda ; greatest daily local rainfnll, 2.20 inches, nt 
Moiint. Willing, on the 5th. 

Avcrnge niimber of dnys on which rain fell, 7 : nrcrnge numher of cloudy 
dn H, 13 ; average iiirinbcr of fair days, 9 ;  avercige number of clear duys, 0. 

fVnrnicst dnys, 28d, 28th ; coldest duys, 7th, 16th. 
Prevniling d’irection of wind, northwest. 

A m m l  summary for 1886. 
Mean tcmpernture, G 1 O . B  ; highest tenipernture, 103O, August 18th, at Bir- 

mingham ; lowest temperature, -7O, January 11 th, tat Gadsden ; range of 
temperature, 110”; greatest daily range 4 9 O ,  Eebruary 23d, at Carrollton, and 
nt Oswichee on hovetuber 1st ; least daily range, Oo, on vorious dates and at 
sevcrnl Rtntions. 
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Number of clenr da P, 127 ; number of fair duys, 11 7 ; nnmber of cloudy ’ 
ds 8,  121 ; number of Jnys on which rain fell, 268. 

{fen11 rninfall, 54.63 inches ; mean monthly ruinfiill, 4.54 iiiclics ; I I I ~ U I I  doily 
rainfall, 0.15 inch ; greatest locul moiithly rninfnll, 18.26 inches, i l l  >lurch, ut 
Newton ; lenst locnl nionthly rninfnll, 0.00, ill Octoher, nt A U ~ J I I ~ I I ,  Bermiidtr, 
Eufaula, Mount Willing, and Osnichec : greatest tlnily rainfnll, 9.7.5 inehe8, on 
March 29th, at  RusPellville. 

Tlie following ie an extract from tlie Der’,mber, 1886, re- 
port of the “ Colorado Meteorological Association,” Charles E’. 

MONTHLY WEATHBIC ItEVlEW. 

11 th, n i d ,  with u few exceptioiis, the lowest tciiipcrntu~c i s  reported on the 31. 
Ia’rosts urc reported on cvcry duy except tlie I’Lth, I:!tli7 ?%I, 24th. 
Fogs arc reported on the loth, 12th, I’ith, 2lst, 23d. 
The following is from the adva.nce biilletin for I)eceniber, 1:886, 

of the ‘ 6  Iowa Weather Service,” Dr. Gustavns Hinricli8, direc- 
tor; central station at Iowa City: 

I)cccnil)er, IHR(j. wns very cold, fair, untl dry, with winds Iiorinal in direction 
nnd rather low in forcc. 

‘I’hc Ineuii temperature ot’ thc nir wus ovcr HCVt!ll de Vrees I J C ~ O W  normal. 
bring the p ! i t  wixteen years it has hut o11ce been t~eci&?tl~y colder, iiumely, 
i t L  1X i t j .  

‘I’hc ruidtllc dccado of‘ I)ecciiibcr, 1886, wns norninl i n  tetiipcrritnre, with 
rniii and extciidetl fog 011 thc 11th und 12tl1, nnd cold with snow on t.hc IGth 
nntl 16th. ‘I’hc first nnd !yit decudes were very cold, nvcrngirig iienrl cleven 
degrees below ~iortnnl. I he coldest days were tlic firs! nnd second: tiearly 
thirty degrees below zcro, niid the thermometer remuiniii below through- 
out the state $it 110011. ‘rhC next three dlbyY Were d H 0  Very Cid ,  blltollly ubout 
tweuty depces IJCIOW iiorinril. ‘I’hc thermometer reninitied below zcro at 
no011 only I I I  the northwest on the 8d utidsLth, nnd rcriched above zero nt noon 
on t,Iip 5th. ‘I’hc tempcrnture of thc 26th and 27th nvcrngcd fiilly twenty-live 
degrees below normal. 

0 1 1  tlicsc very cold duys the riiii of’ the wiiicl \vu8 coinpnrntively light, HO 
tliut tlie suffering produced \VIIS riot. extreme. At the ceiitrnl stntion, the run 

f tlic wiiitl wus not quite two huiidred miles per dng on the first untl sccotid, 
lily one hundred nnd twenty milesrgr day on tlie 26th nnd 27th, nnd one 
widred iniles per thy on the ad to J . 
‘I’hc totnl iiiinibcr of vcry cold tluys, on which the tcmpcrature rcuelies to or 

ills below zero Fnhrenheit, was eight, cxceeding the svernge For I)cccml)er 

I ht! wnrrnest spcll of tlic moiitli coiri~)rises the foiir days from tlic Wi to the 
2tli, nvcrnging t’ourtecii degrecs uhove normul in tcinl)ernturc, and murkcd 
‘y extended fogs or misty weather und very light rnins. on the I I t h  the mean 
cmperature wns seventeen dogrccs above normnl, while on the first it wna 
liirty bclow normal, thus showing :I differciice of nenrly fifty degrcev i r i  the  
ncnn tcinpernturc of thcsc d u y .  

The precipitutiori wns light rind mostly snow, t’nlliiig on six to iiiiie dnys in 
astern Iowrt, uiid or1 f iom three to five days i i i  the western niid ceiitrul prirt.3 
If the state. 

’ J h :  totnl nmount of ruin uud nicltetl siiow overiigc.s less t l i i i i i  hulf‘ un inch 
or tlic: interior pnrtH of the state, and ubout uti inch d o n g  the ttvogrcirt rivers. 

Si~nitna y for the year 1886. 
l l ie yeur 1886 wa?~ extreme in tcnipernturc, ver fnir u i i d  dry, with hct few 

icvcrc storinv, and n low aggrcgute ruii of tlic wirii’. 
‘J’hc menii tein1ieraturc: of‘ thc uir for thc: cnt.ire yeur WIIS ricurly iioriiinl, cx- 

:ceding this value IJY only n qiinrter of 11 dcgrcc. I h t  thi:  licut wns vcry 1111- 
:qiially distributcd, tlic (:old iiiontlis h411g iriucli coltlcr, uiitl the wiirni rnorltliv 
)l tlic ycnr Iieirig iiiiicli wurnier t l i i i i i  ~ i o r ~ n u l  for each scnson. I~roni thc bcgiti- 
ling of tlic ycur iintil April lo th ,  tlic tciiip~ruturcl riveraged riciirly h i i r  degrees 
~ i c l o w  ~ i o i ~ i r i r r l  ; oiily cino of thew tcii decricles, iiuinctly initldle hiarcli, wnx 
wuriner thrui iioriii:tI. I h i n  the elevciitli of‘ April uiitil the teittli of November 
tlic: tciiipertiturc rivcrirgctl tlirctc tint1 oiic-third dcgrces ul)uvc riorriiul, U I I ~  0111 
t~irce oi tlic twenty-orii: (1ccndes comprised iii  this I’eriotl wcrc ~ w ~ o w  1ior11ial 
Thv I~nlniice of’ tlie yoitr, f‘roni h’ovcin1)c:r 1 Itb t i l l  tlie close of the ycnr, wns 
riguiii qiiitc cold, nverii ring live rind n hulf ~lugrces lwlow r)orinnl, nild every 
orw of tlicsc live (~wat ies  wns neparrrtc:ly  ow iiornirrl. ~ ~ i i i , j ,  the first, ten 
iind t h c :  lust live decades of the yew,  comprisiug the winter moilths, wcrc 40.8 

f,$e past ten ycurs by two. 

? ?  

DECEMBYI~, 1886. 

. . . . . . .  - ... - 
. I - -  . I . .  

I O ,  0 0 ~ I , d , r a ,  
Nortlierii cc,iiulica ................. Cw.0 -12.0 . 22.3 . 2.04 

Hwitliern cmi i i t i i -8  ............ ........ C6.o , - 5.0 27.2 I 2.30 
(kntral  miiiitiw .... ................. 63.01 -17.01 22.9 ~ 2.64 

vtattv ........................................................... ~ . o j  -17.01 24.1 ~ 2.33 
. .  . . . . . . . . . . . . .  -. . . . . . . . . . . . .  - . . .  .. 1 he inem tc!iiip~m~ture of the state f‘or I ) C C C I I I ~ J C ~ ,  188(i, wus 5 O . i  below thc 

mean temperntitre of the last five ycrtrs; 3O.!) I~elow the meuii of thirty-two 
yearn a t  1,ogaiisport; 8O.O below the illenti of‘ sixteen yenrs nt Iiidiniiupolis; 
iq0.5 ~)eIow thc menii of‘ twenty-one ycnm at Vevuy; u O . 7  bclt~w tlic: ~tienii ot 
thirty-three curs at Spicehiid; 0 O . O  below tlie iiienn 01’ xevcti ears at. hlriuzy: 
8°.8below t i e  mcun of iiiite ycnm at Uluc 1,ick; 6 O . 1  bolow t i c  incuii of livc 
yeam at Worthingtnii; 5 O . 2  below the IiIciin of four ycnrr nt Co1111ersvi1Ic; P . 5  
below the menn of scven years at  Lafuyette. 

The teniperuture nt tlic vurious stntionu WOH below the itvcrrrgc, riiiigiiig f i . o i i i  
O O . 9  (at Worthirigton) to 6 O . g  (at  Inditrnnpoliw). 

l‘hc menn prccipitntion of the state for I)eceiiibcr, 1886, was 1.10 inclie? 
below the mean of thc pnst five pcars; 1.18 iricheq bclnw thc menn of thii~t.y-twc 

...... ..... ..... 
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e nvern e ; hfoorhcnd. 90.3 a l)uluth, io; Snint Vincent, 5 O . i ;  T,ri 
L;rosse, G O . 6  &e month ut Suint bun1 was tho coldest since 187G, while 
other 'I'he coldest Yriods dllrirtg 

 non nth werc from the 1st to 4th, 15th to ICith, nnd from t ie 18th to the 
L:,ose of tlic niontli in the nortliwcstcrn portion ot' thc stnte ; and from thc 
y4tb t o  the close in thc eustorn port.ion. During these I)t!riotls the 1ninitnuin 
tenlperutnrc wns tlnily below zero. 'I'hc lowest temperntiire wus 88O.3 I)clow 

0 1 1  the 2Gth nt Sniut Vinccnt. Six stntions repoitcd the minimtiin tom- 
pernturc  over 80' below zcro, whilc but two stntions, IAir Crosse trnd Blniikuto, 

'Uic mean tenipciuture for the niontli 
was below zero nt Snint Vincent, 3100rhmd, and ?\lesuntlrin, while i n  tlic 
December  of 1885 no station reported the mean lower tlinn 12' trbovc. 'L'hc 
lowest daily mean tcnipcruture wus 26O.8 below ut. hIoorheitd, on tlie 26th ; 
ti,e lowest of the muxinla teniperntnree wus ~ ! J O . O  below, nt. the same stntioii, 
c,n t h e  2d. T l ~ c  wirrmcst pcriod of the month wns genernlly from tllc it11 to 

1 Stli ; the  n~tixiniu~rr tcnij,crntnre reported wtm 4 8 O . 0 ,  on the 8th und 9th, 
t2eWinonn and I,n Crosse. rhe greutcHt monthly rnnge of tenipcrnt.ure WKS 
, ~ O . O ,  nt Grand Forks, while Suint Vinccllt. followed clocrely with u riiuge of' 
,40-5; the lenqt monthly rungo wm G 2 O . 6 ,  ut Mnriknto; the rnnge for tlie stnte 

J h e  precipiLtrtion WILS slightly I d o w  the average uiid muidy in the forni of 
ellow. The grcatest full (in inches) wnq 1.87 trnd 1.48, ut Spring \'trllep a ~ d  
S,,int PtruI, respectively ; while ut, Moorheud the fall nmountcd to .Xl;  (;rnntl 
p-nrlts trnd L i r  Crossc, .GO ; Snint. Vinccnt trnd Morris, .27. 

stations report it tlie coldest since 1879. 

it higher tlinn 'Loo below zero. 

wiyq. B ( i O . 8 .  

Siimniury for 188fi. 
The winter was very scvcrc. ' 1 ' 1 1 ~  tclnperut.tlrc WRS I)clow the uvcrugc, ruid 

7'11e lowest t.empcrat~~ro for tlie yenr W I I S  4 1O.G be- 

S p r i n g  wns chnrnctcrixcd by latc fYrost4-which did considern1)le dumnge to  

g u m m c r  proved one of tlie driest und wi;rniest. siiicc the country's settle- 
The highest tempcruturc for tlic ycnr wns I O i O . 0 ,  nt Slierlmme. 

Autumn wns niarketl by n tleficicnt rninfnll und 11 tcrnpcrtitiire below the 
,&vern e. 

In f f n  , one of the scvcrest droughts ever known in the northwc:sterti 1mr- 
t,jon of, t t e  S a t e  wus innuguruted nnd continucd nntil Septcmbcr, wlicn it wuy 
~,,.oken. Thc effeck of the di.crciise in  ruinfnll were nu mented by the un- 
,lsun~!y liigli tonipcruturc whicli prevniled, proving exceeiingly (IisLqtroiis tci 
Frowmg crops. I'hc mater in rivcrs, lakcs, und sloughs bccirnic very low, i d ,  

fact, disappcnred in mnny loculitws, tliiw cnnsiug grcut troiiblc in obtaining 
t,ile iiecessnry supply for cnttlc. 

the precipitation elight. 
lo," zero, ut I'nrk Rnpids, on Jnnunr 28d. 

v(: etntion-nnd by n slight iuinfiill. 

m c ~ ~ t .  

T h o  following is an oxtract from the I)eceniber, 1886, repoi-t 
of the 6' Missonri Weathor Service," Prof'. Francis E. Niplior, 
Washington University, Saint Loiiis, director: 

Lleccnilm, 188!i, hns bccii u cold montli tliougli not iiiiiisiiul l'or very IUH 
t,lnpcrntures. The mcnn of the nioutl;,wnq 28O.2, which is 6 O . 2  below thc 
, l o r ~ n n l  for I k e t n b c r  at  Suint Imiis. I hc niinirnrim temperature, ' 2O.  7, ha 
often been cs~oedet l  i n  fornier years, who~r it has fulleii as low n.9 1 l o  bclotr 
./.cI*o tu early US 1)eceniber 11 t.11 (in 18H'L). 1'11(! !i$liest tenipcrnturc ol~t~iincc 
,vit~ 6iO.5, which wus c!lyw:tl O I I  the 10th. 1 110 lowst tcirlpc~utnr(. \vn! 
,,l,scrved on tllo 27th. 1 he tclnliernturc: fcll to or below the fiewing point 01 

t ,,--enty-four drtys tint1 d i t 1  not h e  nbow freexing o i i  tittccn dnys dnriiig tlic 
lllontli. 'Vhc low tcinpcrtrtuiw occurred in the first rind tliirtl tlccudrs, wliicl 
1.~0 wcrc ncurly of thct snnie tonipcratnrc, tlie Iutter Iwing Init two-teiiths I, 

c1c:grce colder tliun tlic fiirriier. 'I'lic niitldle dccadc. Iiowc!vctr, wus conipu 
l.ati\,71 wrrrin, its mcun t.cmpc!ixttcre h i n g  8b0.:i, whictli is tcu clcgiws nl~nvt 
t h a t  o?tlic first und third t~cctidcs. 

'The lncirn tclnpc~lrtnrc? for I)c!cc!lnber lius becii \)elow thut of' the pist niont I 
g?ight tinics sitice 1837, tlie lowest. of wltidi occiirrctl in thc 1)weniI)ers of' 1x7: 
;Ind 1876, liotli rltowitig i i  ni(!uii of 2 H O . 3 .  

'rhc ruintiill ( a i d  mcltctl H I I O W )  wrzs 3.04 inclics, niost of which fell on thl 
2:kl nnd Wth, when 2.07 inchcs fell in ulmct twelve hours. 'L'lio norind fo 
1)eceinl~er ut Snint Louis is 2.97 inches. 

1 1 1  the state the ruinfull ha% been w r y  light, cxccpt in the Honthcwt pnrt 
nloiig the Mississippi Ilivcr, whcre it has been nenr t.he n o r i n d ,  while in t h  
cc?ntrirl find northern )arts it wits lcss tlinn oiie inch. 'I'he least ruinfnll i 
I-c?portcd from IGrksvih!, being only 0.22 inch, and Stcelvillc, 0.21 inch. 

Tlic following i8 :in extract from the Decoinber, 1886, re 
Ilort of the "Ohio Meteorological Biiroiiu," Prof. B. F. Thomm 
of'tlie Ohio State Univerwity, Colu~nbuu, preHidont : 

Our records for the moiitlt just closed show n high iiienn bnronietric prcss~~rc 
l o w  I I I ~ U I I  tcrlcpcr~iturc, tnorc fuir weutlicr tlinti nsiinl, iind t i  slightly t1t:ficier 
r;Jnfnll. 

'I'hc mcuti tcinpcrnl ure WILS 26O.5, the lowcut menn we have recortlcd fc 
I.)ecember. 'I'hc avcrugc for tlic lust five yenrH, iricluding this yeur, w w  2!j0.( 
'1'11~ norninl for 1)cc:ctnlw i3 : 1 2 O . 0 3 .  The liest coldest l i c y n b e r  o(;curred i 
I 8x'& whc:n IL mean tcinpcrnture of 2!j0.2 ww rccordetl. 

- 6 O . 8 ,  nnd the niirsiinuni '78'. 
1884, thc rctord showing -32O.4. 

I hc lnininiulll \vv(r> 
our  lowccrt 0ccenil)cr niinimutn occurred i n  

Sunimary . 
Jleirn relirtivc Iiiilnidity, 80.1 11cr ccnt. 
3feun tcniperrrtnre, 2GO.G ; highest tcni eratilrc, i H O . 0 ,  0 1 1  the 1 Ith, H 1  

l'niilding ; lowest teinperntiire, 5O.6, on $e 'LRth, ut l'nnlding ; range 01 
4 

.elnperiiture, 8 3 O . G  ; nicnii daily rungc of tcni erature, I i O . 7  ; ,yeatest dnily 
' a ~ ~ g c  of tenipernturc, 6 7 O . 0 ,  oil the 11 th, nt f'nnlding ; least aily range of 
.oni~~crtittirc, f O . 0 ,  on tlic 2.311, u t  Nnpoleon. 

Average n ~ i n i l ~ e r  of clew ditys, 8.8 ; nvcragc number of fair dnys 8.4 ; 
rvernjie nunib(br of r~oiidy days, 1:l.g ; avcrngc niiniber of day8 oil which rain 
bll, 12.6. 

Greatest. un~nbcr ot'dnys on which ruin ti?ll, 18, nt (:lcvelnnd ; lewt  number 
11' (lays 011 which ruin fbll 6, nt New Ihemcn : mean rninfnll, 2.72 inches ; 
rvcrngt! daily ruintiill, .088 )inch ; grcntest raitifnll, 4.00 inclics, ut Cleveland ; 
.enst ruinfull, 0.98 inch, ut New 13rcnicll. 

I'~~!virilitig direction of wind, southwest. 
Tlic followiug cxtracts arc from the Decomber, 1586, report 

of tlie "New England Moteorological Society," Prof. Wm. H. 
Nilus, of the Institute of Tocliiiology, Boston, Mxmcliiisetts, 
presidunt : 

Suniinwy. 
Iteports for the inonth wore rccciwtl froni onc hundred n t d  fifty-two 

Lservers. 
The nlontli wns decidcdly colder thun the norniul, probnbly in pnrt owing to 

[IC prevnlcncc of' snow on the gronnd ulinost continuously after the storni of 
I I ~  2d. 'I'he inost reniiirkal)le fktrturc 01' tli!? tornlwratnre WAS the o(:ciirrcticc 
1' the niusiinum of tlic month ihont initlniglit I)c~cernber 24-3Gtli. 

. 

f x x i s x. *. 
'l'hc lust storin of' Novenil~er, whose ccntrd  ptrssrrge over New lhgluiid 

uusc:d thiinder-st.ornis I l ~ J O i i t  inidnight 01' November H0-l)eceniber 1, nioved 
wtry ~lowly, Icnving clouds and niodcrtite t.cmpernturc (iiinxiinuni 3G0-5Oo) 
Ichind it on 1)cccmil)cr 1, i rnt l  t i  gcnc!rul snowf'nll on niorning of 
)ec:etnber 2, wliicIi lasted into t t e  nigft in Jfuine, clenring otr with strong 
lortIiwc?st winds. Ih ir ,  colder wcntlicr followed, ns tit i  ntiti-cyclonic wen 
.ppronched from the northwest, illustrntiii tlic griidiiul dcvc!lopnic!nt of a cold ' 
mve, and on tlic moriiing of the btll, wit71 liigli pwssiire (30.7 inches) over 
iortherti New lhglund, :iiiinininni tentperatures 01' IOo or A0 wcrc 
encliod, wliile the colt1 ill tlic northern vnllcys rcnclicd -240 ut Pc:Ye%? 
!erntotit., --"so ut I3crlin Mills, New Hunipshire, nn<l -26' ut W e s t  Xlilnn, hc;; 
I nmpshire. 

A cycloiiic storm in the (;iilf of Mexico fnrctold its c o ~ u i t ~ g  by cirrus cloiids 
II tlic nftc:rnoon and I~rnitr 11uIos iiotcd tit seventeen stirtiorie in southern New 
*Angland i u  the c.vcning o f the  4th; wliilc still lyin off' thc sontli Atlnntic const 

gnve HIIOW, with IlOl.tllelh9t wind, throngh the &ytiinc of the 6th in centrul 
intl soiitlicrn Ncw ISnglnntl, und from uftcrnoon to night in southern Maine 
)II the l i t l i?  wliilo the storm moved pist  Cupe Hattcrns, tlic winds were' more 
tortlicrly, the snow ccnscd, i r n t l  the ~ k y  WIIH fuir or clear ut interior stations; 
)ut on thc i th ,  ns the storm-centre cro~setl tlic Gulf of hlnine, northeast winds, 
,vitli snow, cunic lignin, tint1 c:xtcnded to nortlicrn Vermont, laqting through 
lie dtrytime ill t.he south, niid from no011 into night in the north. This was 
i~llowed I J ~  fuir wcntlier from tlic 8th to the I l th ,  with high pressure to the 
i out l i ,  westerly sitd soiitherly winds, and rising tem jeruture; on the evenin 
3f tlic 1OtIi five o1)sevvers rcport Iiinnr [inlos, probutly to bc associated witf 
in urea of low pressitre whose cent.re moved i ivcr northern Canudn 0 1 1  that  
driy. 

O n  the 12th Scw 1Snglnnd wn.3 under the inf~ueiice of u cyclonic storm, 
moving fimm Missouri to tlic 1 ,akes itnd down tlic Siritit I~twrence Valley; the 
cluy wus cloudy, uitd ruin b e g p  ill the utternoon, with northcast winds, nt it 
iinniber of o w  soutlierii atutions; tlic IXh WIIS gciic~ull rainy in tlic south 
un i l  snowy in tlic north, followed by ii  line tlu on the 14t i ,  with winds shifting 
from eristeily to wcsterly. '1'11~ 16th oyciicY with ti t y g h  of' low pressure 
reucliing froni Qiiebcc, Cnnudu, to Atlnnta, Georgia, giving nt first southerly 
winds, with ruin tint1 snow, followed iii the afternoon and on tlic Itith by 
iiortlierly winds uiid snow, untl ti rupid fill of tciiiperutiire; the change was 
felt in nortlicrn New liainpshire ut 1411. on tlie 16tI1, tempcrnturc ?So, falling 
25' i i i  twctlt.yy-fonr I~ottrs; uiid in  enstern hli~ssucliusctta ut !?Ai., tcliipeynturt. 
4O0, fdliiig 27' in twenty-four hours; 011 the 16th the ordinary noondn inelease 
of t.einpernture wihs gciicrnl~y rercrsetl to u ciccrcasc, rind niiniinn oP -120 in 
tlw nortli irnd IGo in tlic south wcre rcrrvhed 011 the riight of the ICi-17tl1, 
with fttir weather on the diiy ti)llowing. 

Tlto following is an extract froin tlie " Tenuoasoo Btate 
Bowl  of Health Bulletin " for Decoiubor, 1886, prep;rred under 
tlie direction of J. 1). Pliinkott, M. D.,  President of the State 
Bonrtl of' Health. Tlie weather report is prepiired by E. C. 
Bate, Director of' tho Stnto Meteorological Sorrico : 

'Vhc nicrin fentimu of thc! wcnt.her tlnring 1)ecember were the oxtrnordinnry 
fitll ot'snow ill the eurly art of tlie nionth. and the entirc nbscnce dnring tile 
tnotith ot'nny electrieul $sturbences. 

'l'he inenti teml)crntiirc wn8 34'.G, scvernl degrcex below the 1)ccctinber 
nieniis of the Inst three years. ' h e  highest temperuturc! wns i so,  recorded on 
the Iltli, nnd wa~ nile degree higher thnn  the innximini for Ilecember of the 
two YCILIYI previous, wid five degrecs lower thnn that of 1888. The lowest tem- 
perature ww -8O, recordcd on the 7th, und was seven degrees lower than the 
mlnimuni reCOl.dCd in ~)eccmber, 1884, which wns thirteen degrees lower than 
the lowest of I)eceniber, 3888 nnd I88g, I t  waq probably the lowest Decem- 
ber minimum for mnny yenm p a t .  1 lic dnily ranges of tern )eruture were 
genernlly wide, going us high tls forty-six degrees on the 7th rind 8th. 

The menn irevipiGttioii for the niontli wm 3.36 inches. Much of this, especi- 
idly on the :3a, Itli, 6th. G t h ,  nnd 18tli, \vu9 of snow. Of tlie ninoiuit, tile enst- 

ieldiii 
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Dr. Aasmann in his work on thunder-etoruis in Germany endorses Sohnckc‘ 
hypothesis. He compared the temperature observation8 a t  the stations Sal- 

ern division received an average of nbout fonr inches, the middle division 
nearly three and a half inches, and the western division two nnd n half inches. 
The greatest precipitation for the month was 6.93 inches, re orted a t  Hohen- 
wnld, nnd the lenst WBR 1.48inclies, reported a t  Nashville. ‘!he grcatcst local 
daily rainfnll ww 3.04 inches reported at Hohenivnld oii the l X t . h .  ’The next 
greatest amountti were reported a t  Joiiesborough and, Grcencvillc on tlic 4-5111, 
nnd these were of melted snow. The day of the grentcht rainfrill wns tlic litli, 
the correspondin dnte of the greakst dnily rainfall of the nionth proviour. 
Most of the rairrs fiuring the month were comparetivcly light and ninny of thcin 
were gcneral. l‘he 7th, 8th: gth, loth, Inth, 20tl1, were rcpnrted withoiit prc- 
ci yitation. 

l’he feature of the month, as nbovc stated, was the gre:rt fit11 ofsno\v which 
occurred on the 3d 4t.h nnd 5th. This way the grccitest snowfall that, pcr- 
haps, occurred in hece&ber for man yenrs, and w r ~ s  very heavy in the c* ‘A L: tern 
division, reaching n de th of 36 inctes iri the extreme eastern portion. In 
mnny plnces the roofs offioiises rind \,urns were crushed by the wcightof the snow, 
nnd trnvel w w  alniost suspended. In the southern portion of the middle division 
the depth w a  much greater than in the riortlicrn portion. It was also great 
in some portions of the western division. Considerablv sno\v also fell on the 
16th throu hout the state, and this wcis i n  mnny plnces iit.tended with high 
winds whi& caused it to drift greatly. Sonic snow also fcll on the latter diiys 
of the month. 

Summary. 
Menu tempernture, 34O.ti; highest teinperaturc, 73O, on the 11 th, at  Bcnch 

Grove; lowest temperature, do, on the 7tl1, a t  Pnrmingdale; range of tem- 
perature, 81O;  mean monthly range of temperature; 55O.8; grcntest monthly 
range of tern crature, nt Beach Grove; lcwt monthly range of tempern- 
ture, 44O, nt byersburg; inean daily range of tempernture, 14O.7; greatest daily 
range of temperature, 4G0, on the 7111, a t  Fostoria; lenst dail range of tem- 
perature, 2O, on the 27th, at Hurricane Switch, Wnverly, Dicison, and Tren- 
ton, nnd on the 28th at  Plorcnce Stntion and Nwhville; mean of muximuin 
temperatures, 60’. 7; mean of mininiuin temperatures, 4O.8. 

Average number of clear days, 9.7; nvcrngc number of fair dnys, 8; average 
number of cloudy days, 18.3; uverage number of dnye on which rnin or snow 
fell, 9.8. 

Mean deptb of rainfnll, 3.56 inches; mean daily rainfall, 0.108 inch; greatest 
rainfnll, 6.93 inches, a t  Hoheuwald; l e u t  rninfull, 1.48 inches, a t  Saqhvillc: 
greatest local daily rainfall, 3.04 inches, on the 13th, nt Hohenwald; days 01 
yeatest  rninfall, 4th, lSth, 17th, Mth, 28th: 2‘3tli, 31st; dny of greatest rain. 
all, 17th; day8 without rainfall, ‘Ld, 7th, 8th, !MI, IOth, Iijth, 20th; mean depth 

of snowfall, 13.1 inches. 
Warmest days, I l th,  23d; coldest days, 7111, lfith. 
Prevniling winds, north and northwest. 

NOTES AND EXTRACTS. 
The question of the teinperature reletiaris iu the upper air 

strata during thundor-storms is of YO great importanco thal 
the follow,ing translation’ of :t discussion upoa that question 
ha8 been made by the thiinclor-storm divisi9n. A few notcs 

0-A- 7 are appendeCf--.----- 

T o  {he ymrZy period of‘ temperntiirc difference there is n corrcspondiug 
daily eriod, i n  which the maximum is sharply defined a t  2 p. in. I thought 
t he re i r e  in the preceding cnse, thnt the numbers, which were calculnted by 
I h .  Hnnn, for the sepnrnte inoiiths in reckoning the temperature difference 
with height, would not apply, although the computation would hnvc heen sini- 
pler, becnum 1 held that, on account of the grent dnily chnnge, it was necesenry 

i to consider the time of the thunder-storm M nenrly (u1 wns possible with the 
’ three dnily observations. If we take Dr. H e m ’ s  value for the fall in temper- 
ature with height from MRy-AuguRt, and reckon the amount for the differonce 
of 1,840 and 1,767 metres we shall tind in the first cme 8O.7, and in the second 

DIIWKO 01: TIIN ~ ‘ I I E E ~ I S U - I ’ O I ~ T  I’IAKE ISKFORI: 1’iii’sii~:it-I(’roi~~~, ny K A I L I  
I’ROII. \SKA I S  OIlAZ, 

[Trnnbluted froill “Den Wuttur ” of Muptelnl,rr, 188U.l 
Among the lately published theories in relution to the origiii of tlinnder 

storm electricity that of Profeaaor Sohnckc demands special attention, ae we1 
by reason of the completeness of the treatment, w on nccouut of his simple nnc 
consistent principle of explaining the cnuse of the appearances in question 
Sohncke sees in the friction of water drops on the pnrticles of ice floating ir 
the atmosphere the cause of electric meteors. Prom the fuct that durins 
thunder-storms cirrus clouds are always to be aeian, he makes the deductior 
that water and mow clouds nre there present simiiltaiieoiisly-tlie l int  rrlwayl 
below, the second genernlly nbove, the “ freezing-point plnne. ” Ily rr8cendini 
currente or greater atmosphciic whirls the water particles, when the cirrur 
clouds are low, can be cnrried into the region of the ice pnrticlcs, nnd in tht 
friction between the pnrticles of the ice and wnter clouds we would hrire tc 
seek, according to Sohncke, the origin of thunder-storm and ntmospheric elec 
tricity. 

An etlllential part of Sohncke’s proof reste upon the assumption that the 
stratum of cirrus clouds nt the time of thunder-storins is very low so thnt con. 
tact of the cumuli with the ice particles becomes possil)le. Sohncke refers tc 
the observntions of axonnub to show that the “ freezing-point plnnc * *  1 5  

eepecinlly low before the outbrenk of a thunder-storin. The olJscrvntions n 
seronnuts bearing on this y s t i o n  by no means rench n ,ysitive 1)rooK 
Sohnckc investigated, there ore, the temperature difference lie to tlie dif 
ference in height (719 m.) of the station8 Freiburg ond IIiichenschwund i i  
Bnden. His investigations confirmed his supposition that on thunder-storm 
days the temperature almost always decreases fnster from below upward thal 
at other times; for of seventeen ewes considered, in which these Hiations fur 
nished simultaneous thunder-storms, there were only three in which the dif 
ference of tempernture wn.9 I)elow the normal, while in all other CBBCH it WLU 
above normnl. Also Knemtz estal)lished in his meteorology thut n rapid nlter 
ation of temperature with height is nn important condition in the formation o 
summer thunder-storms. 

iingcn (263 in . ) ,  IGscnacli (240 ni.), irnd Erfurt ( I N  ni.), with those a t  111- I 

CIlJerg (!JOG ni.), nnd f o l d  thut out of sixty-four days on which thunder- 
torms occurrod simultaneoiisly ut the four stations forty-six, or 72 per cent., 
iwd IL difference iibove the normal, fixed by Dr. kanir a t  0 O . G  to 0O.i C. for 
00 meters in sitminer. 
011 the otlicr hand, ti comparison instituted by Assmirnii of the observntioii* 

It thc stihons Schneeko )pe and I<ichberg, furnish negative results in n dc- 
:ision of this question. brofessor IInnn also expressed himself nt the necond 
neeling of the German hletcorologictrl Society in laps, to the etfect that he 
:onsidered tlio dipping of the ‘ I  freezing-point plane” before the outbrenk of 
I thiinrler-storm as iinprol)nblc. In the annual report of the ltoynl Institutioll 
If hleteorcilogy and Terrestriirl hIirgnetisin a t  Vienna have been published since 
1881 the observations, in dctiril, a t  n large number of AuRtrian stations, among 
hein tlic high stations Obirgipfcl nnd Sclinfberg. In order to furnish a toll- 
xibution, aiding in t.hc decision of this question, 1 c:onipared the ternpernture 
)bscrrtrtions rrt the stntions Schafberg 1,77ti in.) witli those a t  Salzburg (436 m.) 

;Iio~e a t  Klagcnfurt (488 m.) and IJnibiicli (287 ni.). 1 hc &til from Salzburg, 
Kremsniiinster, and Liiibucli, I took likewisc: from the rrrinnnl report. The 
:letnilcd ohwrvntions for Klagmfiirt linve been )ublished re ularly aince 18ti7 
in the nnnuul re ort of‘the Natural History I~anb&Iuseum o f k i r n t e n .  I used 
the material of t%e fouryeurs 1881-1884, nnd restricted myself to the four months 
hluy-August, becatise in tlic remaining months there were few aimultnneocis 
storms recorded ut the low stations and their corresponding high stntions. 

In the first groitp ILIJOW, only thuw cases, in generol, were considered in 
which thunder-storms were recorded at the three stntions, Schafberg, Salzburg, 
and I<renismlinster, a t  nlmost the same time of day, but in sonic months thun- 
der-storm notes were wanting. I could then depend only on the data from 
Snlzburg nnd I<rernsmiinster, and took each day into consideration on which 
tlieac two stiltions fiirnished hcnvy thunder-storms, nnd Schnfberg grent pre- 
cipitntiori. 

In the second roup trbove there wcrc during the years 1881-1884 relntirely 
few dnys on whicb;i sirnnltarieoiis thnrider-storms occurred a t  all three stations. 
I hnd, therefore, to consider the CARCR for both vnllcy stntions separately. The 
difference of teinpcrnture on thunder-storm dnys wns now takcti out for that 
one of tlie thrce daily o1)serrations (7 a. m., 2 I). ni., 9 p. in.) which wns nenreet 
to the outbrenk of the storm. In crises where it WUR ditficult to decide this, I 
gnvc the prt?fitrcrice to the observation hour preceding the storm, because I had 
to aRsiinie thnt the differcncw in temperature were Inrgcly influenced by the 
intensity and character of the rainfall, and by other ntt.endniit appearances (u 
n rapid inererise in tein ierature), and did not belong so much to the coiidition 
during the formation ot. the storm. 

In order now to decide whether in a special cnse the differences in tempera- 
ture were above or below the normal, the inenri monthly differences, reckoned 
from thnt observation which wns nearest the beginning of the storm, were 
taken out ns the normnl. In determining whether the difference of teinpera- 
ture in the cime of n storm i n  May, 4-6 p. In., wns abnormal or not., the four 
year ineriii difference fbr May, 2 p. ni., WILY taken ns the normal, and the de- 
pnrture from that wnx rcckoned. The differences of the mean temperature in 
the months May-Angiist h r  tlic years 1881-1884, arc shown i n  the following 
table, nrnmged ntxordirig to the tri-dwily ol)servntionx: 

Mean temperature (Centigrade) d(ferences, 1881-1884. 

r i d  Krcinsniiinnter (384 m.), and tlie o I servations ut qkirgi fel(8,044 ni.) with 

Sleirii u f n l l  .... I ........I 8.6 , I  ......... .......... 1 I ......... I ......... I l l . o . i  ..... :...I ......... I I ......... 
. .. . . . ... I ,  

lt’rorn this tuble it nppews quite plainly thnt the normal difference iii tom- 
peroturc I;: inning witli hhy, or nt least with June, continunlly decrenses till 
August. l k s  is specially evident iri the differences of I~nibnch-Obirgipfel. 
In group three, the great dilference in .June, 7 a. m., is surprising, but may be 
traced to the fact that nt tho stntion I<lagenf‘itrt the thermometer during the 
morning Iioiirs ww not wholly shielded at the time of the Greatest yearly 
nltitude of the H u n  from radiation influence, which wn.9 specially noticeable 
in tlie yenm 1876-1880. 


